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BREAKTHROUGH 

DEVELOPMENTS IN AQUAFEED 
TECHNOLOGY 

Wenger announces its recent developments in single screw extrusion 
technology for aquatic feed production 



Target; 


goals were established to substantially increase micro-aquatic feed production rates, 
and research development efforts at the Wenger Technical Center achieved the goals. 
The resulting technology means that "production capacities are up" for small diameter floating and sink¬ 
ing aquatic feeds. The following chart gives the confirmed rates on the X-165 (165 mm diameter single 
screw extruder) as tested and projected rates on the larger models for smaller diameter feeds. These 
reflect a three to five times increase in capacity possibilities. 


The limitation of extruders 
for production of smaller 
feeds, or feeds less than 
3 mm, has always been die 
open area availability. 

Past attempts at increasing 
this open area have often 
resulted in uneven die flow 
or non-uniform pellet sizes. 

A newly developed final 
cone screw, patent pending, 
allows for the increase in 

die open area while maintaining extrusion critical design parameters required for small diameter floating 
aquatic feed production. The uniformity of the feed at the increased rate of 5 tons per hour as noted in 
the above chart was apparent. 


Wenger 

extruder 

model 

Previous Rates 

New Technology Rates 

1.5 mm 

Sinking 

MT/HR* 

1.8 mm 

Floating MT/ 

HR* 

1.5 mm 

Sinking 

MT/HR* 

1.8 mm 

Floating 

MT/HR* 

X-165 

1.0 to 1.5 

1.5 to 2.0 

3.75 to 5.0 

3.75 to 5.0 

X-185 

2.0 to 3.0 

3.0 to 5.0 

7.5 to 10.0 

7.5 to 10.0 

X-235 

4.0 to 5.0 

4.0 to 5.0 

11.25 to 15.0 

11.25 to 15.0 


* Diameters of the die openings 


NEW TECHNOLOGY ADVANTAGES 

The classic small diameter sinking feed has always been the shrimp or prawn feed. Numerous publications 
exist covering the advantages of extrusion with regards to ingredient selection, product quality and 
performance. 
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The initial test formulation for both 
the floating and sinking product 
testing consisted of 50%Soybean 
meal, 22%Fish meal, 25%Wheat 
Flour and the balance minerals with 
totals of approximately 18.75% 
starch and 40%protein. 

The sinking feed made in a shrimp 
feed pellet size utilized the new 
cone screw technology as well as an 
additional patent pending final 
adapter for heavy density aquatic 
feed production. This allowed for 
three times the die hole population 
while also offering increased cook 
with decreased expansion with 
uniform cross sectional flow at the 
die. 

The advantages of this system allow 
for increased production rates, 
more uniform pellet size, and heav¬ 
ier product densities for maximum 
sinkability with the average results 
in the 650 gm/ liter range. 

The standard benefits of no added 
binders required, increased ingredi¬ 
ent selection, lower ingredient cost 
for similar protein contents, 
improved production results and 
lower environmental impact from 
improved water durability of 
extruded feeds would still apply. 


Patent pending designs for tradi¬ 
tional twin screw applications for production of smaller diameter aquatic feeds are in testing and results 
will be forthcoming with the expected results to be similar and in the three to five times normal produc¬ 
tion ranges. 


Additional developments include improved controllable thermal energy input extruders coupled with 
advanced Residence Time Control of preconditioners showing Wenger's continued efforts in energy use 
reduction designs. 
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Also continued work on Specific 
Mechanical Energy input control in 
the extruder barrel with the use of 
either Mid-Barrel Vales or the 
popular Back Pressure Valve is 
advancing. 

Increased sanitation developments 
are moving forward in the extru¬ 
sion area utilizing the environmen¬ 
tally friendly Waste Recovery 
System, which greatly decreases 
water and solids into the environ¬ 
ment by placing them back into the 
feed while effectively reducing 
costs of extrusion losses. 

Energy reduction efforts also focus 
systems towards dryers and cool¬ 
ers; the mechanism for moisture 
and energy control in dryers center 
on the extruder and dryer commu¬ 
nicating with each other. 

A Wenger developed moisture and 
energy control system allows for 
exacting moisture of final feeds 
with reduced energy consumption. 

Final moisture algorithms continu¬ 
ously measure set parameters to 
adjust final moisture in the feed according to input specifications by compensating for changes in air tem¬ 
perature and atmospheric conditions and it can also maximize dryer energy efficiency by controlling 
exhaust air humidity. This system offers control that can not be achieved by operators since it takes in to 
account the atmospheric or environment changes that may occur simply when we go from day to night or 
season to season. 


AQUAFEED HORIZONS ASIA 2010 

Asia Pacific's premier aquafeed conference returns to Bangkok 
at Victam Asia 2010 

MARCH 3, 2010 • QSNCC, BANGKOK, THAILAND 


"Optimize for Profit" 




A Linx Conferences meeting in association with Victam International and 
supported by: Thai Ministry of Agriculture & Co-Operatives ■ Thai Department 
of Livestock Development ■ Thai Department of Fisheries ■ Thai Feed Mill Asso¬ 
ciation ■ Thai Chamber of Commerce ■ Thai Convention & Exhibition Bureau. 


www.feedconferences.com 
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Contact J oe Kearns at Wenger Manufacturing for an in depth review of the new developments 
and how they can impact your line: ikearns(g)wenger.com 
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New release of Format International's 
NC feed formulation system 


Format 1 : 


International has announced the next major release of their NC feed 
formulation system. The system is used widely in the aquafeed sector and 
feed and food manufacturing industries in over 90 countries worldwide. 


This release includes many new features and enhancements aimed at improving the effectiveness of the 
formulation role and function, in particular the easy integration with ERP, PCL and other systems. The 
enhancements are based on the valuable input of Format's users around the world, as well as the 
innovation of Format's technical team. 



The new version is provided free of charge to all supported Format. New customers purchasing a Format 
system from J une onwards will benefit from this new release straight away. 

A selection of the main features added in this release include: 

Multi-time period recipes - Optimize and evaluate up to 12 months ahead and store all the recipes for 
all plants; 

Expanded Multi-Mix Parametric capabilities for rapid evaluations, including new on-screen table 
reports; 

Multi-dimension on-screen reporting; 

Direct link between on-screen reports and other applications, e.g. spreadsheets; 

Product label printing module with fully graphical label presentation - full text formatting and logos, 
images, hazard warning symbols and bar codes are all supported; 

i More interface possibilities to integrate your systems including XML and SQL database; ^ 

Enhanced search facilities, including text, usernames, dates etc. 


Anyone interested in hearing more about this version, or about Format's comprehensive 
range of modules and functionality, can contact Ian Mealey by telephone: +44 1483 726081 
or email: ust ask@formatinternational.com 
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BAMBOO CHARCOAL BOOSTS 
TILAPIA GROWTH 


- By Shuenn-Der Yang, Yu-Chuan Wen and Fu-Guang Liu 

Freshwater Aquaculture Research Center, Fisheries Research Institute, Chupei 302, Taiwan, ROC. 


Bamboo 


has been traditionally used in East Asian countries for thousands of years in 
'house construction, storage structures and daily use, livestock and poultry 
appliances and in many other ways in rural regions. In Chinese culture, bamboo is a symbol of noble 
character and integrity due to its pure, straight and hollow stems. These biological characteristics also 
make it possible to replace hardwood as a major charcoal material in many cases. 


Bamboo charcoal, produced by pyrogenation (Fig. 1), contains a complex network of pores of various 

shapes and sizes to combine 
with various molecules (Zhao 
et al., 2008). Therefore, 
bamboo charcoal is known as 
a universal adsorbent and has 
been drawing more and more 
attention for its numerous 
benefits as an environmen- 
tally-friendly natural 
substance. In agriculture, it is 
used as a soil modifier, feed 
additive, waste deodorant, 
growth promoting agent for 
crop plants, and it's used to 
increase agricultural produc- 
Fig. 1. Carbonization of bamboo in a brick kiln tion yield. 



For raising animals, adding bamboo charcoal powder into feed or drinking water can control foul odors in 
land animal farms. Bamboo charcoal can also improve livestock health and milk production; and it can 
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prevent mastitis and animal mortality (FFTC, 2002). Supplemental bamboo charcoal in the diet of tannin- 
rich foliage improved the digestion performance of goats. 

In this study, the dry matter, organic matter and crude protein digestibility and nitrogen retention of the 
diets of goats fed fresh Acacia foliage were highest when bamboo charcoal was added at levels of 0.5 or 
1.0 g/ kg body weight (Van et al., 2006). In a feeding trial, the growth performance and intestinal function 
of Aigamo ducks tended to improve with supplementation of dietary bamboo charcoal powder and bam¬ 
boo vinegar solution (Ruttanavut et al., 2009). 

BAMBOO CHARCOAL FOR AQUAFEED 

We conducted an 18-week trial to investigate the potential of using bamboo charcoal powder in the 
aquafeed sector. In Taiwan, tilapia production ranked first and amounted to 76,100 metric tons in 2007. 
Most of the cultured tilapia depends on artificial feed supply. According to a local investigation, the an¬ 
nual production of manufactured feed for tilapias was about 68,000 metric tons in 2007. In addition, feed 
costs account for about 70%and 57%of the total operating cost in intensive monoculture and in semi- 
intensive polyculture, respectively. Flowever, considerable amounts of unabsorbed components that origi¬ 
nated from feed are released into the environment. Thus, it is necessary to establish feed formulations 
for farmed tilapia that comply with the requirements for minimizing the organic loadings with regards to 
not only environmental issues but also economic considerations. 

The soybean meal based diets were formulated in this study. Bamboo charcoal, sieved through 80 meshes, 
was used as a feed additive with a ratio of 1, 2 or 3%in the diets respectively. No charcoal supplemented 
diet was served as the control. In order to elucidate the effectiveness of bamboo vinegar, a by-product of 
bamboo charcoal, another diet was supplemented with 2%charcoal mixed with refined bamboo vinegar. 

All dietary pellets were prepared by cooking extrusion with a commercial extruder. The color of the char¬ 
coal-added pellets was blackened, while the apparent shape and physical properties were not different 

from the regular 
feed (Fig. 2). 


Fig. 2. Apparent shape 
of test diets. (Left: 
charcoal-added diet; 
Right: the control diet) 
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The growth trial was carried 
out in outdoor concrete tanks 
with well water flow-through. 

Nile tilapia (Oreochromis 
niloticus), with an average 
body weight of about 200 g 
was raised to market size 
(more than 600 g). 

At the end of the growth trial, 
there were significant differ¬ 
ences in the final weights of 
the different groups of Nile 
tilapia. The final weight of 
groups that received the 
diet containing 3%charcoal 
and 2%charcoal with bamboo 
vinegar were 699 g and 728g 
respectively, while the weight 
of the control group was only 
609 g (Fig. 3). In other words, suitable dietary charcoal supplementation produced a 15-20%increase in 
the average weight of the tilapia compared to the control group. These charcoal groups also had a better 
daily growth rate, i.e. 1.00 °/<j day and 1.03 °/</day for 3%charcoal and 2%charcoal with bamboo vinegar 
respectively rather than 0.89 °/4 day for the control fish. Regarding feed utilization, feed efficiency was 
not significantly different among the various diet groups, but there was a numerical increase in the fish 
fed charcoal added diets (the highest 77.8%in the group fed 2%charcoal with bamboo vinegar vs. 76.7%in 
the control group). 

The results of the growth trial showed that the tilapia fed with suitable amounts of bamboo charcoal pow¬ 
der showed significantly better results in growth performance than the fish fed with the control diet. 
There was limited information with regard to the usage of charcoal in aquatic animals. Yoo et al. (2005) 
suggested that the addition of wood charcoal and wood vinegar mixture to diets led to increase in growth, 
feed efficiency, immunity and vitality of olive flounders. Recently, Thu et al. (2009) also found that the 
diet containing bamboo charcoal improved the growth and nutrient utilization and reduced the ammonia 
nitrogen excretion of tiger puffer fish. Our study further pointed out that using bamboo charcoal powder 
soaked with bamboo vinegar produced better results than using ground bamboo charcoal alone. 



Fig. 3. Growth curve of Nile tilapia fed with different bamboo charcoal 

supplemented diets. 
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about producing aquafeed. 

Over 6000 visitors to the 2008 show! 


I 



s \ 


IAAP 

a 2010 


Queen Sirikit National Convention Center ■ Bangkok ■ Thailand 


Now co-located with GRAPAS Asia 2010 - the rice & flour milling, 
grain, noodle, breakfast cereal and extruded snack production event. 

The Conferences: 

• Petfood Forum Asia 2010 • The FIAAP Conference 2010 

• The Thai Feed Conference 2010 

Supported by: 

Thai Petfood Industry Association 
Thai Ministry of Agriculture & Co-Operatives 
Thai Department of Livestock Development 
Thai Feed Mill Association 
Thai Chamber of Commerce 
Thai Convention & Exhibition Bureau 
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ENHANCE LIPID DIGESTION IN SHRIMP 


By Peter Coutteau, PhD., 

Co-authors: Sam Ceulemans, Alexander van Halteren, INVE Nutri-Ad, Dendermonde, Belgium. 


Aquaculture; 


is the world's fastest-growing sector in food production 
Reaching an average growth rate since 1970 of almost 9 
percent (versus 2.8 percent for land-based animal pro¬ 
duction). Global feed production for farming fish and shrimp has followed this expansion, estimated at 
20.2-22.7 million MT in 2006 and expected to reach 32 million MT by 2012 (FAO, 2006; Tacon and Metian, 
2008). Despite its tremendous growth over the past decades, aquafeed production represented in 2006 
only 4%of total global animal feed production (Gill, 2007). Furthermore, global aquafeed volume is frag¬ 
mented over many species produced under different conditions and mostly in developing countries. This 
lack of critical mass complicates focused developments, particularly for tropical species of fish and 
shrimp. For some of the bulk production species, knowledge on nutrient digestibility, nutrient interactions 
and stage-specific requirements is still rudimentary. The present article illustrates potential advances in 
the cost efficiency of aquafeeds using novel digestive enhancers specifically developed for aquaculture 
species. 


NATURAL EMULSIFIERS TO ENHANCE LIPID DIGESTION IN SHRINP 


Shrimps do not tolerate high lev¬ 
els of dietary fat very well. A 
number of studies show reduced 
growth at levels above 10%of 
dietary lipid. Nevertheless, 
shrimp have no or very limited 
capacity to biosynthesize a num¬ 
ber of lipid molecules which are 
essential for normal growth, in¬ 
cluding cholesterol, highly un¬ 
saturated fatty acids and phos¬ 
pholipids. 

Cholesterol is a key constituent 
of cell membranes and precursor 
for steroid and molting hor¬ 
mones. It has been found to be 
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most effective in different species 
of shrimp at dietary levels ranging 
from 0.20%to 0.5% Cholesterol 
levels below 0.10%limit growth in 
Litopenaeus vannamei, even if the 
other nutrients are formulated to 
satisfy normal requirements (Duerr 
and Walsh, 1996). 



Fishmeal is the major cholesterol 
source in practical feed formula¬ 
tions for shrimp with some contri¬ 
butions also coming from fish oil, 
squid and shrimp meal. Shrimp 
cannot bioconvert highly unsatu¬ 
rated fatty acids (HUFA: 20:5n-3 or 
EPA; 22:6n-3 or DHA) which need 
to be provided at 0.8-l%in the diet 
via the marine ingredients, mainly 
fish oil and fish meal. Phospholip¬ 
ids are a component of cell mem¬ 
branes, building blocks for lipopro¬ 
teins (essential for lipid mobiliza¬ 
tion in the haemolymph), and con¬ 
stitute a highly available source of 
choline and inositol (Coutteau et 
al., 1997). Although the optimal 
level may depend on the formula¬ 
tion and culture conditions, phos¬ 
pholipid requirements are estimated around l-2%(equivalent to 1.5-3%liquid lecithin). The combination 
of suboptimal dietary levels of cholesterol and phospholipids may be particularly detrimental to shrimp 
nutrition due to the interaction between phospholipids and cholesterol requirements (Gong et al., 2000). 


Emulsifying agents are a diverse class of compounds which are able to disperse fat in water under the 
form of small droplets (as in milk). In land animals, emulsifiers are added to the feed to complement the 
lipid digestive processes by reducing the size of the fat globules released from the diet and increasing the 
efficiency of the lipase activity. Furthermore, emulsifiers assist the bile acids in the formation of mi¬ 
celles, which are the transportation vehicles for absorption of lipids through the membranes of the diges¬ 
tive system. Emulsifying agents enhance the fat digestibility and growth performance in nursery and fat¬ 
tening of broilers and pigs (Smulders, 2008). Contrary to land animals, lipid digestion in shrimp occurs for 
a big proportion intracellular in the hepatopancreas epithelium from where it is transported to the target 
organs via the haemolymphe under the form of lipoproteins. The formation and absorption of lipid mi- 
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celles from the lumen of the hepatopancreas tubuli is therefore a limiting step in the lipid digestive proc¬ 
ess. Specific blends of natural emulsifying agents, selected for their compatibility with the shrimp's diges¬ 
tive system, are capable of complementing the process of emulsification and absorption of dietary fats in 
the hepatopancreas. This in turn improves the efficiency of shrimp to use fats as essential components 
and as source of energy for growth (Fig. 1). 




Blend of natural 
emulsifying 
agents 


Aquaijlnj 


Essential lipids in 
feed ingredients 


FORMATION * 



LIPID DROPLETS & MICELLES 



LIPID ABSORPTION CAPACITY* 
HEPATOPANCREAS 



TRANSPORT * 

ESSENTIAL LIPIDS & ENERGY 
FOR GROWTH 


Fig. 1: Specific blends of natural emulsifying agents are complementing the process of emulsification and absorption 
of dietary fats in the hepatopancreas, which in turn improves the efficiency of shrimp to use fats as essential nutri¬ 
ents and as source of energy for growth. 


The natural emulsifying concept was originally developed to improve growth and food conversion of 
shrimp fed diets deficient in cholesterol (Coutteau et al., 2002). However, current applications in white 
shrimp farms in Ecuador, Mexico, Thailand and Indonesia have shown a variety of beneficial effects from 
supplementing the emulsifying concept to commercial shrimp feeds including improved growth, survival, 
food conversion, hepatopancreas condition and molting. 
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By improving the utilization efficiency of dietary lipids, shrimp formulations can be made more cost- 
effective by reducing the formulated values for phospholipids, cholesterol and n-3 HUFA. The compensa¬ 
tion of lower dietary specifications for essential lipids by the application of Aquasterol CC was recently 
demonstrated in a nutritional trial in Indonesia with white shrimp (Coutteau et al., 2009). 

The partial replacement of traditional sources of phospholipids, cholesterol and n-3 HUFA (including fish 
oil, soybean lecithin and squid meal) by the application of Aquasterol CC not only reduces the dependency 
of formulation cost on marine ingredients but even resulted in improved growth performance in a nutri¬ 
tional trial performed in clear water (Table 1; Fig. 2). 


Table 1: 

Feed formulations for testing 
the partial replacement of tradi¬ 
tional feed ingredients (fish oil, 
liquid lecithin, squid meal) with 
a novel digestive aid 
(Aquasterol CC) in feed for 
Litopenaeus vannamei. 


CP/CF 38/6 formula 

TRADITIONAL 

NOVEL 

Fishmeal Peru 67CP 

12.0% 

12.0% 

Shrimp Head Meal 

3.0% 

3.0% 

Defatted soybean meal 

34.5% 

35.4% 

Corn gluten 

3.0% 

3.0% 

Corn meal 

5.0% 

5.0% 

Wheat bran 

10.0% 

10.0% 

Wheat flour 

24.0% 

23.9% 

Wheat Gluten 

2.0% 

2.0% 

Mono Calcium Phosphate 

0.75% 

0.75% 

Limestone 

1.00% 

1.00% 

Mineral premix 

0.25% 

0.25% 

Vitamin premix 

0.13% 

0.13% 

Aquavit C Stable 35% 

0.07% 

0.07% 

Mold-nil Dry 

0.20% 

0.20% 

Oxy-nil AQ Dry 

0.06% 

0.06% 

Nutribind AQ Dry 

0.50% 

0.50% 

Fish oil 

1.50% 

1.25% 

Liquid lecithin 

1.00% 

0.75% 

Squid meal 

1.00% 

0.50% 

Aquasterol CC 


0.25% 

Sum 

100.00% 

100.00% 
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Fig. 2: Effects of the partial replacement of traditional feed ingredients by Aquasterol CC (see Table 1) on growth of 
Litopenaeus vannamei. Data from a 70 day lab trial in clear water with Litopenaeus vannamei using triplicate tanks of 1 
m3 per diet. Juvenile shrimp (average weight 0.5g) were acclimated to the trial conditions during one week and 
consequently ongrown in a recirculation unit during 70 d. 



DAYS OF CULTURE 


For more information or to obtain literature references, please contact Dr. Peter Coutteau 
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INNOVATIVE DIGESTIVE ENHANCERS 


By Peter Coutteau, PhD., 

Co-authors: Sam Ceulemans, Alexander van Halteren, Rocio Robles (*) 

INVE Nutri-Ad, Dendermonde, Belgium, (*) Caditec Testing SL, Puerto Real (Cadiz), Spain 


In past years 


all major aquafeed ingredients-including fishmeal, fish oil, vegetable 
proteins and fats, wheat flour, feed phosphates, additives, vitamins and 
minerals - have shown significant price fluctuations. In the livestock industry, combined research efforts 
from producers, feed and additive suppliers, and academic institutes have resulted in a vast knowledge 
basis and a wide range of additives to alleviate increased cost of feed formulations for poultry and pigs. 
Various types of feed additives have been developed which enhance the digestibility and/ or utilization 
efficiency of nutrients, including exogenous enzymes, compounds aiding in the digestive process by im¬ 
proving absorption, mobilization and transport of nutrients, stimulators of enzyme secretion, feeding 
stimulants reducing feed/ nutrient waste, pre/ probiotics and botanical extracts modulating the gut mi¬ 
croflora. The feeding biology, digestive physiology and nutritional requirements of warm-blooded land 
animals differ significantly from those of aquaculture organisms. Therefore, the direct application in 
aquaculture of nutritional concepts developed for livestock is not trivial. The present article illustrates 
potential advances in the cost efficiency of aquafeeds using novel digestive enhancers specifically devel¬ 
oped for aquaculture species. 


PHYTOBIOTICS TO ENHANCE DIGESTIVE PROCESSES AND FEED EFFICIENCY 


The increasing pressure on the use of feed antibiotic 
growth promoters in animal nutrition has boosted the 
research for alternative growth promoters based on 
natural substances. Phytobiotics is a term used to de¬ 
scribe plant-derived natural bioactive compounds, 
which affect animal growth and health due to their an¬ 
timicrobial, digestive or metabolic stimulating proper¬ 
ties. Spices are widely used to flavor our food but also 
exert stimulant actions on the digestive system. Herbal 
digestive properties include appetite enhancement, 
stimulation of gastric and bile secretions, and hepato 
protection. 

Recent screening work under controlled lab conditions in 
INVE Nutri-Ad's test facilities at Caditec Testing (Spain) 



Set up for fish trials 
at INVE Nutri-Ad’s testing facilities at 
Caditec Testing (Spain) 
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has revealed the potential of several natural products for improving the feed utilization in fish. The 
addition of a blend of digestive herbal extracts to practical feed formulations for Nile Tilapia 
(Oreochromis niloticus) significantly improved growth, food conversion and protein efficiency 
(Fig. 1). The improved availability of dietary nutrients and energy for muscle growth was illus¬ 
trated by the reduction of visceral wastes consisting of digestive system and fat deposits in the 
belly and liver of the fish, resulting in reduced hepatosomatic and viscerosomatic indexes. Reduc¬ 
ing processing wastes and maximizing filleting yield has important consequences for the profitabil¬ 
ity of the production of fillet fish such as Tilapia. 


Fig. 1: Effects of a blend of digestive herbal extracts (Easy Digest) on growth, food conversion, protein efficiency 
ratio, and liver/viscera weight in Nile Tilapia. Data from a 70 day lab trial with Nile Tilapia using triplicate tanks of 
1001 per diet. Fish were grown at 26°C in a freshwater recirculation unit from 40g to ±90g while fed on a practical 
tilapia grow out diet with CP/CF of 33/7.6; SGR=growth rate (°/</day); FCR=feed conversion ratio (kg feed consumed/ 
kg weight gain; PER= protein efficiency ratio (kg weight/ kg protein consumed; HSMiver weight (%body weight) 
VSI=Viscera weight (%body weight). Ceulemanset al. (in prep). 
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NOVEL FEED ADDITIVES TO SUPPORT FISHNEAL REPLACEMENT IN FEEDS FOR CARNIVOROUS FISH 

The production of compound aquafeeds, particularly feeds for carnivorous finfish species and marine 
shrimp, has so far been dependent upon the use of fish meal (FM) and fish oil (FO) as cost-efficient 
sources of dietary protein and fat. The world production of these two key ingredients is based on a yearly 
average catch of 30-36 mmt of low-valued fish species, which are processed into 6-7 mmt of fish meal 
and 1-1.3 mmt of fish oil. Besides ecological and ethical opposition to the use of finite and valuable 
aquatic resources as a feed ingredient for high-value species, there is a growing economical concern 
about the uncertain market availability and cost of FM/ FO. 
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Traditional feed formulations for marine fish are high in marine ingredients, containing 40-45%good qual¬ 
ity fish meal (FM) and 10-15%fish oil (FO). Increased replacement of FM/ FO by soybean products offers 
possibilities to stabilize formulation cost in marine fish feeds. However, many nutritionists are hesitant to 
use high levels of soybean products in marine fish feed due to the fear for slower growth and poorer feed 
conversion compared to traditional feeds containing high levels of FM/ FO. 

Carnivorous fish - like any other animal - require a balanced diet which is satisfying nutritional require¬ 
ments and of acceptable palatability to promote ingestion. Formulating marine fish feed with less marine 
ingredients requires good knowledge of nutritional requirements and functional/ nutritional additives 
which are capable of solving some of the typical problems encountered in carnivorous fish fed high levels 
of plant protein, such as reduced palatability and digestibility, anti-nutritional factors and amino acid 
misbalances. 

A feeding trial was designed with Gilthead seabream (Sparus aurata, the predominant marine fish pro¬ 
duced in the Mediterranean region) to challenge current knowledge of formulative compensations in ma¬ 
rine fish formulations containing minimal levels of marine ingredients (Robles et al., 2009). Extreme lev¬ 
els of combined replacement of protein and fat from marine origin (down to 15%of dietary protein and 
55%of dietary fat) using plant ingredients and different nutritional compensations were evaluated (Table 
1 ). 

A high quality reference feed served as control treatment (FM65: 65%of dietary protein provided by FM; 
95%of dietary fat provided by FM/ FO). In the two replacement diets (FM15A and FM15B), fish meal and 
fish oil were replaced by vegetable sources of protein and fat, predominantly soy products due to their 
better cost-efficiency compared to other plant ingredients (15%of dietary protein is provided by FM and 
55 %of dietary fat provided by FM/ FO). 

FM15A was formulated using a mix of soybean meal (SBM) and soy protein concentrate (SPC) to provide 
55%of dietary protein in combination with traditional vegetable protein concentrates (wheat/corn glu¬ 
ten); compensating the fishmeal/fish oil replacement with palatability enhancers (to correct for reduced 
feed intake in marine fish fed low fishmeal rations); essential amino acids (lysine, methionine to maintain 
levels similar to the levels in the FM65 diet); available phosphorous (under the form of mono calcium 
phosphate to maintain minimum requirement of 0.5%available phosphorous) and phospholipids (soybean 
lecithin to improve lipid mobilization). In the FM15B treatment the same levels of fishmeal/fish oil were 
applied as in feed FM15A but the formulation was additionally compensated by: 

(1) further improving the essential amino acid balance (using pea protein and increasing the supplementa¬ 
tion of lysine, methionine and threonine to approach better the amino acid profile of whole bream); 

(2) increasing the available phosphorous level; 

(3) stimulating lipid digestibility by adding a herbal-based digestive aid (lipid digestion/absorption is 
documented to be a problem in carnivorous fish fed high levels of vegetable protein). 
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Table 1: Test feed formulations to evaluate combined replacement of fishmeal and fish oil in Gilthead seabream (from 
Robles et al., 2009) 



FM65 

FM15 A 

FM15B 

S Am Prime Fishmeal (67%CP) 

42.5% 

9.8% 

9.8% 

Fish Oil 

15.7% 

10.8% 

10.5% 

SBM (Provasoy Cargill) (50%CP) 

18.3% 

30.0% 

30.0% 

SPC (Danpro A Solea) (65%CP) 

15.4% 

11.9% 

Soya Oil 

6.0% 

6.0% 

Soybean lecithin 

1.0% 

1.0% 

Wheat Gluten (78%CP) 

3.1% 

6.1% 


Corn Gluten (60%CP) 

4.0% 

10.0% 

6.3% 

Pea Protein (78%CP) 


11.6% 

Wheat Flour 

15.9% 

7.9% 

8.1% 

Vit-Min Premix 

0.50% 

0.50% 

0.50% 

Mono Ca Phosphate 

0.80% 

1.63% 

L-Lysine (78%) 

0.45% 

0.53% 

DL-Methionine (99%) 

0.20% 

0.37% 

Threonine (98%) 


0.24% 

Palatability enhancer (Easy Appetite, INVE Nutri-Ad) 

1.00% 

1.00% 

Digestibility enhancer (Easy Digest CAF, INVE Nutri-Ad) 


0.50% 

SUM 

100.0% 

100.0% 

100.0% 

Formulated values 



Crude Protein (%) 

45.0 

45.0 

45.0 

Crude Fat after Hydrolysis (%) 

20.0 

20.0 

20.0 

Crude Fibre (%) 

1.0 

2.0 

1.8 

Crude Ash (%) 

8.3 

6.4 

7.2 

Protein from fishmeal (% of tot protein) 

65% 

15% 

15% 

Protein from Soya (% of tot protein) 

20% 

55% 

50% 

Protein from Wheat Gluten (% of tot protein) 

5% 

11% 


Protein from Corn (% of tot protein) 

6% 

15% 

9% 

Protein from Pea (% of tot protein) 


20% 

Fat from fishmeal/fishoil (% of total fat) 

95% 

55% 

55% 


) 
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Gilthead seabream fed practical feeds in which FM/FO provided only 15%of dietary protein and 55%of 
dietary fat (with 52%soybean products providing 55%of dietary protein) showed drastic deterioration of 
growth and feed conversion (16%lower SGR and 19%higher FCR compared with FM65 control group; Table 
2), despite nutritional compensation using crystalline amino acids, phospholipids (soy lecithin), feed phos¬ 
phate, and palatability enhancers. However, additional formulative corrections on the FM15 diet resulted 
in similar performance as the FM65 control for a diet containing 49%soybean product (providing 50%of 
dietary protein). These additional corrections included improving essential amino acid balance using crys¬ 
talline amino acids and pea protein concentrate, supplementation of available phosphorous and the addi¬ 
tion of a herbal-based digestive aid (Easy Digest CAF). 

Current ingredient prices do not justify yet the extreme levels of fishmeal replacement as evaluated in 
this study (down to 10%fishmeal inclusion). Nevertheless, the current work illustrated that the formula¬ 
tion of sustainable and cost-effective feeds using reduced levels of marine ingredients depends on improv¬ 
ing our knowledge of nutrient requirements and the role of functional feed additives. 


Table 2 - Specific growth rate (SGR), food conversion (FCR), hepatosomatic and viscerosomatic index 
(HSI, VSI; %of body weight), filet index (%of body weight), and filet composition of seabream fed the 
test feeds (from Robles et al., 2009) 


Diet 

FM65 

FM15A 

FM15B 

SGR (%/d)/ind 

2.55±0.08 a 

2.16±0.04 b 

2.47±0.07 a 

FCR 

1.04±0.06 a 

1.24±0.03 b 

1.05±0.03 a 

HSI (%) 

1.24±0.07 

1.29±0.05 

1.16±0.14 

VSI (%) 

5.57±0.61 

5.93±0.05 

5.44±0.24 

FI (%) 

19.02±0.49 

19.19±0.13 

18.96±0.48 

Dry matter filet* 

29.53±0.25 

29.53±0.38 

29.23±0.25 

Crude protein filet* 

19.57±0.35 

19.37±0.21 

19.73±0.55 

Crude fat filet* 

10.73±2.87 

8.50±0.30 

8.13±0.40 


* data are expressed as percentage wet weight 




For more information and literature please contact Dr. Peter Coutteau 
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Host-targeted antibody 
improves tilapia survival and 
performance 


— By Cook, C.L., Clark, J. S., Montgomery, K. and Yang, M. D. 



we learn about inflammation, the more it captures a key role in our 


more 


inderstanding of disease mechanisms and general health in both humans 


and livestock. The immune system (IS) is incredibly complex and highly effective at combating the 
universe of pathogens to which cultured organisms are continually exposed. When the IS is activated, 
an array of specialized cells, proteins and signaling molecules are rapidly produced and mobilized to fend 
off any threat, whether it be real or perceived. Providing for such vigilance and flexibility represents a 
high metabolic cost, therefore, avoiding excessive IS activation—inflammation—can facilitate mobilization 
of metabolic resources (energy and nutrients) to be used elsewhere, such as for growth and reproduction. 
Many IS activities are concentrated in the gut, which contains more than 70%of all the immune cells in 
the body. Enteric challenges can decrease weight gain, feed intake, feed efficiency, survivability, uni¬ 
formity and the ability to adapt to environmental conditions. Achieving optimal gut health should be of 
primary concern for producers striving for higher animal performance. 

There are many ways for producers to minimize costly gut inflammation, which can be caused by disease, 
ingestion of inappropriate feedstuffs, toxins, parasites, and, particularly, by bacteria and viruses. Avoid¬ 
ing these factors generally falls under routine management. Gut inflammation caused by inappropriate 
feedstuffs, on the other hand, can be a complicated issue. 

Fluctuating agricultural markets and cost pressures influence feed formulations such that nutrient sources 
of differing quality, digestibility and palatability may be used for each batch of feed. Soy is often added 
to replace fish meal as a protein source in fish feeds, but this plant-based feed has been clearly shown to 
cause gut inflammation in carp and salmon, and most likely occurs in other species as well. 

The economic gains from reduced feed cost must be carefully weighed against production losses arising 
from increased gut inflammation. 
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Figure 1 . Enhanced 
survivability (±SD) of 
tilapia raised with 
aPLA 2 supplementation, 
upon ongoing 
S. agalactiae challenge 
in Weeks 4-6. 



Week 1 


Week 2 


Week 3 Week 4 Week 5 Week 6 


A novel approach directly tackles the problem of excess gut inflammation. Instead of targeting pathogens 
or other factors in the gut, the biochemical mechanisms of the host itself can be targeted. This host- 
targeted approach has been successfully applied using an antibody against a gut enzyme, phospholipase 
A2 (PLA2), and now marketed as BIG FISH. PLA2 is a key participant in the inflammatory response of 
vertebrates, and enables one of the earliest metabolic steps in the inflammatory cascade. By targeting 
the host animal's PLA2, this product modulates the action of many key inflammation mediators in the gut, 
resulting in suppression of excess inflammation. Most importantly, this does not compromise the immu¬ 
nological status of the animal, which is still fully able to mount an effective response to acute health 
challenges. 


A recent commercial trial specifically examined if BIG FISH confers any protection against a disease chal¬ 
lenge. Tilapia fingerlings were raised on 0%(control), 0.25%or 0.5%BIG FISH, starting with triplicate 
tanks of 330 fish for each treatment. After eight weeks, 200 median-sized fish from each treatment were 
distributed into ponds and challenged by feeding fish that had died from Streptococcus agalactiae along 
with regular rations. A remarkable protective effect was seen for groups raised on BIG FISH (Figure 1), 
demonstrating that targeting host PLA2 with this product does not compromise immune function, and in 
fact enabled these fish to better fight off an acute disease challenge. Additionally, the trialing party 
noted increased biomass and reported that feed conversion in the BIG FISH groups was "vastly superior" 
than controls. 


BIG FISH trialing efforts have been successful in a multitude of species and Aova welcomes any 
inquiries pertaining to research and sales opportunities. 

For more information, contact at Aova Technologies. 


Download the full paper (PDF) lere . 


A 
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A revolutionary attractant for 
weaning finfish 


Oi m r )TA7p r is a highly concentrated synthetic attractant powder, proven to stimulate 
Jr ^feeding responses in a wide variety of marine and freshwater organisms. The 

patent-pending product is designed to help overcome a well known bottleneck that occurs during weaning 
of cultured fish and shellfish onto inert diets. 


Fish raised on natural feeds are used to an immediate association between visual appearance of the feed 
(including movement in live feed) and being able to taste and smell it. But, often it is difficult to get j u- 
venile fish to recognize inert pellets as food. Poor weaning results in reduced growth and increased mor¬ 
tality rates. Supawean bridges this gap by providing fussy fish with immediate stimuli for taste buds and 
olfactory apparatus when the coated pellets hit the water. 



A stronger association is made by the fish between the novel feed and its recognition as palatable food. 
Furthermore, Supawean includes proprietary compounds proven to improve digestibility and immune func¬ 
tion. This results in significant improvements in survival and growth through the weaning process. 


Supawean is added to the finished feed at a rate of five percent. The powder is mixed to evenly coat the 
pellets, then fed normally. As soon as the coated pellets hit the water, the Supawean goes to work, liber¬ 
ating attractant molecules scientifically proven to activate the fishes' olfactory and gustatory sensors. 


Trials conducted at an intensive growout facility in Queensland, Australia, applied Supawean powder to 
the outside of an inert crumble used to wean two batches of Murray cod (Maccullochella peelii, n = 
150,000) at a rate of 5%w/ w (50 g supawean to 1 kg of crumble) for four weeks beginning at the initiation 
of weaning. 
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The results from these trials showed a more successful weaning process ensued, resulting in a significant 
(p<0.05) increase in growth performance after one month (mean fingerling weight 2.6 grams) compared to 
the usual growth performance seen over the previous four years from 530,000 fish (mean 1.7 grams, range 
1.5-1.9 grams) (Figure 2). 


weight gain 



□ Mean 2005-2008 
■ Supawean 2009 


Figure 1. Significantly improved growth 
performance of Murray cod fingerlings 
through the weaning process using 
Supawean. The error bar indicates the 
range of mean weights recorded for the 
years 2005 -2008. 


% survival through weaning 
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□ Mean 2005-2008 
o Supawean 2009 


Figure 2. Increased survival of Murray 
Cod fingerlings through the weaning 
process using Supawean. The error bar 
indicates the range of mean percent 
survival recorded for the years 2005- 
2008. 


The results from these trials also showed a large increase in survival of the cod through weaning, in fact 


the best ever in five years of production at that farm at 89.6%survival (compared to the previous 
average of 74.3%over the previous four years, see Figure 2 ). 



DigsFish Services Pty Ltd is looking to evaluate its effectiveness in other culture systems and 
welcomes commercial and R&D inquiries for applications encompassing all species of fish and 

crustaceans. 

For more information on Supawean or any of the company's other attractant and medicated feed 
products, please visit http://www.diqsfish.com . For commercial and R&D inquiries please e-mail 
ben@diqsfish.com for information on price and availability. 
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AQUAFEED HORIZONS ASIA 

SPECIALTY AQUAFEED CONFERENCE 


Am infopH Horizons Asia returns once again to Bangkok, March 3, 2010, as part of the region's 
most important feed industry trade show, Victam Asia, at the Queen Sirikit 
National Convention Centre. This will be the 4th Aquafeed Conference to be held in association with 
Victam, and the third in Bangkok. 


Aquafeed Horizons Asia attracts senior-level technical and management staff from the aquafeed sector 
from throughout the Asia Pacific region and farther afield. 


The conference will deliver an expert level of technical 
information to meet the needs of the commercial 
aquafeed industry in Asia Pacific. Speakers, including 
Dr. Andrew J ackson, Technical Director, IFFO, 

Dr. Geoff Allen, Research Leader, Aquaculture 
Director, Port Stephens Fisheries Centre, NSW 
Department of Primary Industries, Australia, 

Dr. Brett Glencross, Principal Research Scientist - 
Aquaculture Nutrition, CSIRO Marine and Atmospheric 
Research, Australia, Dr. Peter Coutteau, Inve Nutri-Ad 
and others will discuss topics ranging from harvesting 
the benefits of grain application in aquafeeds, fish¬ 
meal quality for aquafeeds, the use of rendered 
products in aquaculture, innovative approaches to 
stabilizing formulation cost and performance of 
aquafeeds as well as processing technology: improving 
plant efficiencies; extrusion of micro aquatic and 
shrimp feeds; Increasing the ingredient possibilities for 
floating feeds. 


AQUAFEED HORIZONS ASIA 2010 
March 3, 2010 

FIAAP CONFERENCE ASIA 2010 
March 4, 2010 

GRAPAS CONFERENCE ASIA 2010 
March 5, 2010 


Once again the specialty conference for ingredients 
and additives for animal feed production in the Asia 
Pacific region, FIAAP Asia, will be run on the day 
following Aquafeed Horizons, March 4, 2010. The FIAAP 
Conference will discuss innovative feed ingredients and 
additives and applications to help meet the challenges 



) 



Aquafeed.corn’s sales manager, J ohn Brown, 
greets delegates at Aquafeed Horizons Asia 2008 
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faced by today’s animal and aquatic feed producers to deliver safe, nutritious diets to the world's live¬ 
stock farmers. 

A new conference has been organized on the third day of the Victam show, GRAPAS Conference 2010. 

This meeting will support a new trade show for the grain-based industries at Victam Asia and will focus on 
grain quality, particularly grain sanitation and preservation. Because grain is at the heart of the feed 
industry, the GRAPAS conference has been scheduled so that there is no conflict with the feed ingredients 
and additives conference, FIAAP or the aquafeed conference, Aquafeed Horizons. In fact delegates who 
want to attend two or all three conferences will benefit from generously discounted rates. 

"We are very aware of the economic climate and want to make our meetings as available as possible to 
everyone who wants to attend," said the organizer, Suzi Fraser Dominy. "We have built in a number of 
ways for people to save on registration: as well as savings on attendance at two of the conferences we are 
running - and even more on all three, delegates can make additional savings by booking early. On top of 
that we have lowered the qualification for group bookings - now if just three delegates book 
together, they will enjoy a further discount". 


Early Bird registration is now open at the conference website: 

www.feedconferences.com 


JCB CONSULTING 

SPECIALIST RECRUITERS FOR THE GLOBAL FOOD & FEED INDUSTRIES 

Contact us in confidence 
to help fill your senior 
vacancies 

e: lnfo@jcb-consulting.com I www.jcb-consulting.com 
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CONFERENCE 


March 4, 2010 • QSNCC, Bangkok, Thailand 
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Hour milling • grain rice • pasta processing 



March 5, 2010 • QSNCC, Bangkok, Thailand 


March 3, 2010 


March 4, 2010 


March 5, 2010 


Three conferences—one big occasion 

During Victam Asia 2010, Bangkok, Thailand 


“Optimize for Profit” 

AQUAFEED HORIZONS ASIA 

attracts senior-level technical 
and management staff 
from the aquafeed sector from 
throughout the Asia Pacific 
region and beyond. 

This, the fourth Aquafeed 
Horizons conference to be held 
in association with Victam 
International, comes at a crucial 
time for the aquafeed sector: 
The industry faces uncertain 
market conditions, ingredient 
cost and availability as well as 
changing customer demands. 

Aquafeed Horizons Asia will 
provide aquafeed producers and 
the allied industries with 
information to help them adapt, 
improve and innovate to stay 
ahead. Topics will include: 

• Formulation and ingredients 
• Processing technology 
• Quality control 


“Ingredients for Success!” 

THE FIAAP CONFERENCE is the 

specialty conference for feed 
ingredients and additives in the 
Asia Pacific region. 

The 2nd FIAAP Conference will 
deliver an expert level of 
technical information for the 
commercial feed industry in Asia 
Pacific. 

An international group of 
acclaimed speakers will discuss 
feed ingredients and additives 
that will help animal feed and 
aquafeed producers grasp the 
opportunities and meet the 
challenges they face in 
delivering safe, nutritious diets 
to the world’s livestock farmers. 
Topics will include: 

• Utilizing ingredient 
technologies for profitability in 
commercial feed mills 
• Protein availability & quality 
• Ingredient evaluation 


“Quality Matters!” 

THE GRAPAS CONFERENCE is a 

new event, to be held in 
association with the GRAPAS Asia 
trade show, part of Victam Asia 
2010. It has been created to 
cater to the grain-based 
industries throughout 
Asia Pacific. 

The GRAPAS Conference will 
address grain quality issues 
facing the feed and food grain 
processing and handling 
industries, particularly in 
Asia and the Pacific region. 

International experts will discuss 
grain and oilseed quality control 
to assure sanitation and 
preservation during storage, 
handling and transportation. 
Topics will include: 

• Mycotoxins contol 

• Elimination of pathogens 

• Grain preservation 

technologies 


More information: www.feedconferences.com li nx c^nferences 


Information subject to change. 
See website for current details. 












